Endothelial cell membrane vesicles in the study of organ preference of metastasis.
Many malignancies exhibit distinct patterns of metastasis that appear to be mediated by receptor/ligand-like interactions between tumor cells and organ-specific vascular endothelium. In order to study endothelial cell surface molecules involved in the binding of metastatic cells, we developed a perfusion method to isolate outside-out membrane vesicles from the lumenal surface of rat lung microvascular endothelium. Lungs were perfused in situ for 4 h at 37 degrees C with a solution of 100 mM formaldehyde, 2 mM dithiothreitol in phosphate-buffered saline to induce endothelial cell vesiculation. Radioiodinated rat lung endothelial cell membrane vesicles bound lung-metastatic tumor cells (B16F10, R323OAC-MET) in significantly higher numbers than their low or nonmetastatic counterparts (B16F0, R323OAC-LR). In contrast, leg endothelial membrane vesicle showed no binding preference for either cell line. Neuraminidase treatment of vesicles abolished specificity of adhesion of lung-derived vesicles to lung metastatic tumor cells. These results demonstrate that in situ perfusion is an appropriate technique to obtain pure endothelial cell membrane vesicles containing functionally active adhesion molecules. The preferential binding of lung-derived endothelial cell membrane vesicles by lung metastatic tumor cells is evidence of the importance of endothelial cell adhesion molecules in the formation of metastases.